Background: The impact of scientific articles is proportional to the citations they have received. Our aim was to identify and analyze the top 100 cited articles on
Introduction
The number of times an article is cited in scientific journals reflects its impact on a specific biomedical field or specialty and reflects the impact of the authors' creativity. [1] [2] [3] The Institute for Scientific Information (ISI) has been collecting citation and other academic impact information since 1945, and this information has been electronically available since 1979. ISI (now a subsidiary of Thomson Corp.) has named their newest journal citation system ''Science Citation Index Expanded,'' and it is one of the databases available under the banner of the Web of Science. 6 Parkinson's disease, 7 brain metastases research, 8 and neurosurgery. [9] [10] [11] However, no similar study has been performed in the field of essential tremor (ET). ET is one of the most common involuntary movement disorders, and it is the most common tremor disorder. 12-14 The past few years have witnessed an exponential growth in the number of scientific publications on ET, mainly across the disciplines of epidemiology, clinical features, and pathology. [15] [16] [17] [18] We used the electronic version of the Science Citation Index Expanded to determine which published articles in ET have been cited most often by ranking the 100 top-cited works. The expectation was to provide references for future studies and clinical practices.
Methods
A search was performed using the bibliometric database ISI Web of Science for articles including the keyword ''Essential tremor*'' in the title (the asterisk was included in the search string as a wild card character). In early April 2013, we identified the 100 top-cited articles (Table 1 ) published in professional journals since 1960 by the Web of Science. All articles in each given journal were ranked by the number of citations listed on Web of Science. The full texts were mainly selected by PubMed and ScienceDirect.
Basic information concerning country of origin (based on the first author), institution, year of publication, publication name, and citations of the target articles were collected from Web of Science using the analyze tool. Additional analyses were then performed to determine authorship, article type, study design, and level of evidence. For each study, the level of evidence was graded according to Hadorn et al. 19 Cited half-life is defined as the number of publication years from the current year, which account for 50% of current citations received. 4 This index helps to evaluate the age of the majority of cited articles published in a journal. 4 The h-index aims to measure the cumulative impact of a researcher's output; the value of h is equal to the number of papers (n) that have n or more citations.
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Results
Journals and publication dates of the top-cited articles on ET
The 100 top-cited articles (Table 1) were published in 26 journals. Journal title, impact factor, number of articles, and cited half-life are listed in Table 2 . Almost half of the articles were retrieved from two journals: Neurology (n531) and Movement Disorders (n518). The 100 topcited articles on ET were published from 1960 to 2010 (Figure 1) . The greatest number of top-cited articles (n510) were published in 2000, and eight of the top 10-cited articles were published in the 1990s (Table 1 ) (Figure 1) . 18, [21] [22] [23] [24] [25] [26] [27] [28] [29] Ninety-one of the articles were published within the past 25 years (Figure 1 ). Sixty-two authors contributed two or more articles to the list, and five contributed 10 or more ( Table 3 ). The number of authors per article ranged from one to 30, with the most common figures being five (16 articles), three (15 articles), two (12 articles), and seven (12 articles). The most frequent first authors of the top-cited articles in ET were Elan D. Louis (n527) and William C. Koller (n515); when combined, they accounted for 42% of the articles on the list (Table 3) . According to their countries of origin (based on the first author), more than half of the articles were generated in the United States (n554), which led the list ( Table 4 ). The United Kingdom (n511) was the second-most productive country, followed by Spain (n58), Germany (n57), and Canada (n54). France and Sweden each contributed three articles to the list. The 13 leading institutions that provided two or more top-cited ET articles are listed in Table 5 . Columbia University in the United States produced the largest number of top-cited ET articles (n519), followed by the University of Kansas (n518), and Baylor College of Medicine Benito-Leó n J, Louis ED Top-Cited Articles in Essential Tremor.
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The Center for Digital Research and Scholarship Columbia University Libraries/Information Services (n59), both in the United States, and Móstoles University Hospital in Spain (n56). Among the 100 top-cited ET articles, a large number had a caseseries design (n534), and the next most common design was the case-control study (n524) ( Table 6 ). Only six articles were clinical trials (Table 6 ). According to the study designs, the level of evidence of articles is presented in Table 7 . Most articles were classified as level B evidence.
We also performed an analysis in which we excluded any examples of self-citations (i.e., instances in which authors cited their own work), and the results of this analysis did not change the main findings of the study (e.g., country of origin, institution of origin, top cited authors, etc.).
Discussion
In medical literature, the study of the number of times authors reference an article is one measure of the influence of the publication, and this type of citation analysis is widespread. [1] [2] [3] The evaluation of specialty-wide citation analysis has been reported in other areas of the neurosciences. [5] [6] [7] [8] [9] [10] [11] By ranking the 100 mostcited works, we aimed to determine which published journal articles on ET have exerted the most citation influence. The top article was cited 293 times. This figure is far lower than that found in Parkinson's disease, in which the top-cited article garnered 4,327 citations.
7 30 found that the impact factor of the original publishing journal, rather than the methodology or quality of the research, was an effective predictor of the number of times an article would be cited per year. However, as shown in the present study (Table 2) , the actual citation value of the individual article did not positively relate to the impact factor of the journal. In general, as shown in Table 3 , the 100 top-cited articles in ET were articles that have been available for 10 or more years, and only one target article was published more recently (in 2010). It has been reported that scientific articles begin to be cited 1 or 2 years after publication, and reach a maximum citation rate 7 to 10 years after publication. 31 However, an interval of 10 to 20 years is needed for maximal recognition of prominent articles in a field. 32, 33 This may explain why recently published articles were cited rarely, and few appeared on the list. Among the 100 top-cited articles on ET, the most common design was the case series design (n534), followed by the case-control study (n524) ( Table 6 ), implying that descriptive and observational studies are most frequent for ET. This suggests the relative ease of carrying out simpler study designs in ET. It is known that different study designs could correspond to different levels of evidence. In the hierarchy of research study designs, systematic reviews, meta-analyses, and wellconducted randomized clinical trials (RCTs) provide the highest quality of evidence for most clinical or interventional questions, and the lowest grade is applied to expert opinions. Among the 100 target articles, there were only six RCTs. Moreover, only one RCT was found among the top 20 medical articles. This is a common finding among the different studies that have analyzed the 100 most-cited papers in different disciplines. 7, 31, [34] [35] [36] There are several possible explanations for the low numbers of RCTs. First, RCTs are expensive and time consuming. Second, it is difficult to gather large sample and control groups. Third, it may be that RCTs were published relatively recently, so they had not yet reached a significant number of citations.
Compared to Parkinson's disease, there are very few articles addressing more basic science issues in ET (e.g., laboratory studies including gene discovery, molecular biology, and cellular biology; neuroimaging studies; neuropathological studies; and animal model studies). 7 Scientific understanding of ET is in its infancy.
This study had a number of potential limitations. First and foremost, this survey was restricted to journal articles with the term ''essential tremor'' in the title. In other words, some significant ET articles could have been excluded, and it is possible that these were high-quality articles with a large number of citations. Second, this type of citation analysis does not include citations in textbooks and lectures, and an author's or authors' potential preference to cite articles in the journal in which they seek to publish their work. 37 Third, there is a clear time effect in citation analysis, with the most recent articles being at a disadvantage. 30 The time from publication played an apparent role here, with late 1990s and early 2000s being the most prominent years of publication for the 100 most-cited articles. Recent articles are clearly disadvantaged in citation analysis. Fourth, the language of publication plays a major role, with an obvious bias for articles published in Observational study
Cohort study 4
Case-control study 24
Descriptive study
Cross-sectional study 10
Case series 34
Case report 2
Methods paper 1
Review articles or expert opinion
18
Animal research 1 Table 7 . Level of Evidence of the Clinical Studies
Levels of Evidence Number of Articles
Level A: Well-conducted RCT with 100 patients or more (including multi-center and meta-analyses); wellconducted RCT with fewer than 100 patients (one or more institutions and meta-analysis; well-conducted study)
1
Level B: Well-conducted case-control study, poorly controlled or uncontrolled (including RCT with one or more major or three or more minor methodological flaws), observations studies with high potential for bias (case series with comparison to historical controls), case series or case reports, conflicting evidence with more support
79
Level C: Expert opinion 18
English-language journals. Fifth, there are biases inherent in the age of the database, as any articles published in the 19th or early 20th century would be excluded, which likely causes some true ''classic'' articles to be excluded. Finally, Kuhnian philosophy 38 would tell us that in a scientific community there is a tendency for adherence to a paradigm. In this context, there is ''snowball effect'' for citations, as other authors are more likely to cite an article because of previous citations to that article rather than its content or quality.
